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SPECIFICATION 

1. Title of the Invention 

Cutting Tool Unit 

2 . Claim 

A cutting tool unit composed of an arbor and a cutting 
tool held thereby and attached to a machine tool, 
characterized in that the total weight of the arbor and the 
cutting tool is displayed on a visible position on an outer 
surface of the arbor or the cutting tool. 

3 . Detailed Description of the Invention 
[Field of Industrial Application] 

The present invention relates to a cutting tool unit 
which is composed of an arbor and a cutting tool attached to 
a machine tool while being held by the arbor. 
[Conventional Technique and Problems Thereof] 

In a machine tool, such as a machining sensor, which is 
equipped with an automatic tool changer, a cutting tool 
(drill, end mill, milling cutter, etc.) is exchanged in the 
form of a so-called cutting tool unit in which the tool is 
assembled with and held by an arbor. In this case, the 
automatic tool changer typically has a limit in relation to 
the weight of a cutting tool unit which can be attached. 
However, the weights of conventional cutting tool units are 
not displayed thereon. Therefore, a cutting tool unit whose 
weight is unknown and exceeds the withstanding weight of the 
automatic tool changer is occasionally attached. Therefore, 
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in some cases the cutting tool falls down and the cutting 
tool and/or the machine tool is damaged « or a danger is posed 
to an operator. 

Moreover, upon attachment of a cutting tool unit formed 
from a metal having a large specific gravity, such as 
cemented carbide or heavy metal, for every attachment, the 
operator measures the weight of the cutting tool unit and 
determines whether or not the tool can be attached, which is 
a cause of lowering the machine utilization rate, 
[Means for Solving the Problem] 

The present invention solves the above-described 
problem and is characterized in that the total weight of an 
arbor and a cutting tool is displayed on a visible position 
on an outer surface of the arbor or the cutting tool. 
[Embodiments] 

Embodiments of the present invention will now be 
described. 

First, a first embodiment will be described with 
reference to FIGS. 1 and 2. A cutting tool unit of the 
present embodiment is composed of a throw- away- type face 
milling cutter 1 shown in FIG. 1 and an arbor 2 of FIG. 2. 
The face milling cutter 1 includes a ring-shaped cutter body 
3 and a plurality of throw-away tips 6 attached thereto by 
use of wedges 4 and clamp screws 5 . A Icey groove 8 is formed 
in a boss 7 of the cutter body 3. 

One end of the arbor 2 with respect to a central flange 
portion 9 is formed into a taper-shaped shan]c portion 10, and 
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the other end thereof is formed into a tool attachment 
portion 11. The tool attachment portion 11 includes a shaft 
portion 12, to which the face milling cutter 1 is fitted, a 
key 13, and a fastening bolt 14 screwed into the end surface 
of the shaft portion 12. 

The face milling cutter 1 is attached in such a manner 
that the shaft portion 12 of the arbor 2 is fitted into a 
central hole of the face milling cutter 1, and the key 13 is 
fitted into the key groove 8. Subsequently, the fastening 
bolt 14 is tightened, whereby a cutting tool unit is formed. 
The cutter is attached to the machine tool or exchanged in 
the form of the cutting tool unit. 

In view of the above, in this unit, the weight of the 
unit; i.e., the total weight of the face milling cutter 1 and 
the arbor 2 (including the fastening bolt 14) (in this case, 
"13 kg") is displayed by a seal 15 on which letters "13 kg" 
are written and which is bonded to a viable position of an 
outer surface of the face milling cutter 1. Therefore, the 
operator can determine immediately whether or not the cutter 
weight exceeds the weight limit of cutting tool units which 
can be attached to the machine tool. 

Next, another embodiment will be described with 
reference to FIGS. 3 and 4. A cutting tool unit of the 
present embodiment is composed of a throw- away- type end mill 
16 shown in FIG. 3 and an arbor 17 shown in FIG. 4. 

The end mill 16 includes a shank portion 18, a body 
portion 19, and throw-away tips 21 attached thereto on the 
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periphery of a distal end of the body portion 19 by means of 
clamp screws 20. 

One end of the arbor 17 with respect to a flange 
portion 22 is formed into a taper-shaped shank portion 23, 
and the other end thereof is formed into a tool attachment 
portion 24. The tool attachment portion 24 includes a tool 
attachment hole 25 and fastening screws 26. 

The shank portion 18 of the end mill 16 is inserted 
into the tool attachment hole 25 of the arbor 17, and then 
the fastening screws 26 are tightened, whereby a cutting tool 
unit is formed. The end mill is attached to the machine tool 
or exchanged in the form of the cutting tool unit. 

In above-described unit, the weight of the unit; i.e., 
the total weight of the end mill 16 and the arbor 17 (in this 
case, "7 kg") is displayed by means of marking on the outer 
circumferential surface of a head portion of the tool 
attachment portion 24 of the arbor 17. 

As described above, in the present embodiment, unlike 
the first embodiment, the weight of the cutting tool unit is 
displayed on the arbor. However, the present embodiment 
provides the completely same effect as that provided by the 
first embodiment. 

Notably, in the above -described two embodiments, the 
weight is displayed by means of attaching a seal on which the 
weight is written, or marking. However, the weight may be 
displayed by various other methods such as etching, engraving, 
and writing. Further, the display position of the weight on 
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the cutting tool unit is desirably determined such that the 
display can be viewed when the cutting tool unit is attached 
to the machine tool. This is because its weight can always 
be confirmed during operation. 
[Effect of the Invention] 

In the cutting tool unit of the present invention which 
is composed of an arbor and a cutting tool held thereby, the 
total weight of the arbor and the cutting tool is displayed 
on a visible position on an outer surface of the arbor or the 
cutting tool. Therefore, the weight of the cutting tool unit 
can be determined through visual observation. Therefore, an 
operator can attach to a machine tool a cutting tool unit 
whose weight does no exceed the withstanding weight of the 
machine tool, and thus, danger in relation to handling of the 
cutting tool unit can be avoided. Further, since it becomes 
unnecessary to measure the weight of a cutting tool unit each 
time the cutting tool unit is attached to the machine tool as 
in the conventional technique, an effect of improving the 
machine utilization rate can be attained. 
4. Brief Description of the Drawings 

FIG. 1 and FIG. 2 are respective partially sectioned 
side views of a throw- away- type face milling cutter and an 
arbor which constitute a cutting tool unit of one embodiment 
of the present invention; and FIG. 3 and FIG. 4 are 
respective partially sectioned side views of a throw- away- 
type end mill and an arbor which constitute another 
embodiment . 
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1 •••• throw- away- type face milling cutter (cutting tool) 
2, 17 • • • • arbor 

16 •••• throw- away- type end mill (cutting tool) 

Applicant: Mitsubishi Metal Corporation 
Agent: SHIGA, Masatake, Patent Attorney 



7 



^-gaUffl 0SfD62-, 921 47 



® ^mmmmmiSM c u > mez- 921 47 

B 23 Q 17/00 F-7226- 3C 

// B 23 C 5/26 8207- 3C 

ffi PSeO- 182655 
^ KB ilS60(lS85)11^27Q 



m m m 

1 . # 3g o g ^ 

ty 1J»J X ^ :i ^ t, 

T - ^< ^ tnz ^ 1^ ^ tL ^ X m t fi^ u 
0 . X «i M fc fls: f) ft li- ^ ti -s tjg M I m .y K 

-fo T . hO a2 r BU bE to glj X a O {SJ ^ *^ - 

^ m X m 1 0) mm m i< m ^ H X ^ z. t 
gfci-r^to^fijx^^^y h„ 

X ft^ «| M t K «9 # i:^' ^ tL § i33 ffij X ^ i ;{,^ ^ X 

X ^1? ^ M tr (i . ^WITM: ( F > , X ;/ K 4 yl- , 

518 

»62- 92147 ' 



^m^m ffSfD62-i 92147 



h K u ^ o m mA< M 7^ ^ ti X u \,> o z <o tci^m 
m ^< t> ii> ti ^ t ^ t^tLx^BiX^^ikm 

. ^ <D rcA. f J H'l X ^ * ^ T $ ti- -r i!fii X m 

h ^ IK D ^ Ji- 5 ig ^ {± , 0 ^i- ^ Of 

-5 1^ a i fj: o -c ^> o 

Jtis2.mm^^m&ft^hoxi5-:>x, 




-2- 



510 



i^J.T . * % IS ® ^.J5fe * |}& t „ 

1^ 2 Kl CD 7 - 2 i t> S „ iE M 7 7 ^' X i ti 
yv^^tfc©:^., :J/-;*:i*:3iC. <*a^4*JJ:Of5r 

'i^ X 7 {w ^ - 8 ;&< 5lc ^ n r S „ 

^ OPUf X - 1« (Z> t > ^ gp 10, i^^mM 

JE iB 7 5 X 1 j^^ $ tl -S ^ ^ 12i , ii.-i3^^ 

f* SI5 1 2 Bp <c C *\ ^ tl S 1$ i;f .if ;U ^ 14-^ ^ ;^ 
■C o o 

O lifeap i2<c a6 ^ t i ^, , 4 - 13;^ dj. ^ 8 
a6 , «f '-tf h jfeir # i:^ S C i J: 0 



-3- 



K t£ -C r.^ 6 o 

^ c: -C , C CO :3. j:. V H *5 T ^ 3. r. -f h © 

E <c , r 1 3kg J <!: W n it - ;H to 

^ i£ o i)< -t ic mm r* ^ ^ o 

a* ^ 4 El ^ ^ 7 - 1 7 i «^ ^ o 

i> © * ^ o 

— :^ © T - '< 17 , :7^:/ya522*^i*^-e — 



-4- 



521 



^ W'l X - ^-5 © i/ + > ^ gp 2 3 , ftfe SgS iJ X ^ 

©^^vhriXfp*8IMJc|g#$nfci3. 

Ji la <3!> J^ ^ h ^ -C ^ ^ — -y h CO ffi tt . 

■r t£ ;b ^ X V K 5 Ay 16 t 7 - ^< ^ t> i± h mm 

C .fc 9 H jjg f?ij T , ± la © H J6 «»J 

t f!) . T - f< m ic iPj Hrj X ^ a K © S M j?'* 

^yf^ ^ nx ^ i:> f)^. -& © ^Jj ^ (i ± IS H 

4o . ± IB <c a^a t re :i o © SI -e . m fi 

® If ?K :^ {± . ® fi n - ;!/ -£r JIA ?) M" 



-5- 



^ & It W ^ Anm i& t t u :^i^X' fru ^ X h 
©{is tu ifij X ^ J. ^ y hii^xfnm^KmoHif^ 

^ a6 ^ § o 

* # ^ © , 7 - i . i nic ^ ti ^ mm T. 

^ t if^ ih U ^ m m X ^ J. :=. y h iz X tH£, msS.7 
-'<<i:Bulai^^l1lJXft®<i?^^*^-;5'©^^®o@ll 

h © ® S f-ij Wf ^ § „ O tctf>. XffmWiK%t 

xr^^mii^iz^ K> i't If ^ rzu K mmxm^ ^ y 
h o mm ^ m^t ^ 'Sc-^m ^< u < u ^ 0> X , 

4. mm CO m u liim 




523 



1^ I m^j:i/^2mit^h^H:ii;^mo-nm 

* IS fi^ t ^ X D - 7 X ^' ^ X y K ; ;b <fc a* r 

^ ^ CI - T * Y ^ iE ® 7 7 Y X (iaj fiij X ft ) 

2^ 1' T-^^. 16 ;^ o - 7 J. ^^ ^ J. > 

RMA ^m± ^.MiE 




524 



^m^m Bg^62-, 92147 




